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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a hydraulic-electromotive hybrid injection molding 
apparatus taking in the beneficial points of both of hydraulic and electromotive systems 
and reduced in the number of drive motors. 

SOLUTION: In a hydraulic-electromotive hybrid injection molding apparatus, a raw 
material resin is weighed to be introduced into a heating cylinder 21 by rotationally driving 
a screw 19 in the heating cylinder 21 to be kneaded and plasticized and an injection 
cylinder 8 is allowed to advance by fluid pressure driving to inject the plasticized resin in a 
mold to fill the mold. In this case, as the drive motor driving the screw 1 9 to weigh and 
introduce the raw material resin and the drive motor driving a fluid pressure pump motor 
12 discharging the drive fluid of the injection cylinder 18, the same servo motor 1 1 
controlled in its number of rotations is used and a clutch 13 is provided in the rotation 
transmitting system from the servo motor 1 1 to the screw 19. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Measuring installation of the raw material resin is carried out into a heating cylinder by 
carrying out revolution actuation of the screw in a heating cylinder. In the injection-molding equipment 
which a injection cylinder is advanced by hydrostatic pressure actuation, and carries out injection 
restoration of the plasticization resin into metal mold after carrying out kneading plasticization of this 
raw material resin The actuation prime mover which carries out revolution actuation of said screw, and 
carries out measuring installation of the raw material resin, Oil pressure-electric hybrid mold injection- 
molding equipment which uses the actuation prime mover which drives the hydrostatic pressure pump 
motor which discharges the actuation fluid of said injection cylinder as the servo motor in which the 
same revolving speed control is possible, and is characterized by infixing a clutch into the rotation 
transfer system from this servo motor to said screw. 

[Claim 2] The oil pressure-electric hybrid mold injection molding equipment characterize by to have the 
working fluid circuit for power recovery which make the fluid discharge from said injection cylinder in 
case the revolution actuation of said screw carry out and the measuring installation of the raw material 
resin carry out in the oil pressure-electric hybrid mold injection molding equipment indicated by claim 1 
flow into a hydrostatic pressure pump motor , and the control means which control the fluid flow rate 
and/or the pressure which flow into said hydrostatic pressure pump motor in said working fluid circuit 
for power recovery . 

[Claim 3] The oil-pressure-electric hybrid mold injection-molding equipment characterized by to have 
an accumulator means conserve the pressure of the fluid discharged from said injection cylinder in case 
revolution actuation of said screw is carried out and measuring installation of the raw material resin is 
carried out in the oil-pressure-electric hybrid mold injection-molding equipment indicated by claim 1, 
and a pressure-regulation means prepare the pressure-accumulation value of said accumulator means to 
the pressure range which was able to be appointed beforehand. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is injection-molding equipment which took in the advantage of 
an oil pressure controller and the both sides of being electromotive, and relates to the oil pressure- 
electric hybrid mold injection-molding equipment which attained especially energy saving about the oil 
pressure-electric hybrid mold injection-molding equipment which decreased the number of drive motors. 

[0002] 

[Description of the Prior Art] Conventionally, the injection molding machine was one of the typical 
machines using oil pressure. However, compared with the injection molding machine of the all electric 
type which is a well head (energy saving), there was still room of amelioration at the point of energy 
saving. 

[0003] Originally, if the oil pressure controller conforms to the function of a making machine and an 
energy-saving problem is solvable, it is effective at especially the process that needs the power called 
eye a mold clamp and injection greatly. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, this invention is injection-molding equipment 
which took in the advantage of an oil pressure controller and the both sides of being electromotive, and 
sets it as still more nearly another object to obtain the oil pressure-electric hybrid mold injection- 
molding equipment which attained energy saving especially for the purpose of obtaining the oil 
pressure-electric hybrid mold injection-molding equipment which decreased the number of drive motors. 

[0005] 

[Means for Solving the Problem] With the oil pressure-electric hybrid mold injection-molding 
equipment concerning invention indicated by claim 1 Measuring installation of the raw material resin is 
carried out into a heating cylinder by carrying out revolution actuation of the screw in a heating cylinder. 
In the injection-molding equipment which a injection cylinder is advanced by hydrostatic pressure 
actuation, and carries out injection restoration of the plasticization resin into metal mold after carrying 
out kneading plasticization of this raw material resin The actuation prime mover which carries out 
revolution actuation of said screw, and carries out measuring installation of the raw material resin, The 
actuation prime mover which drives the hydrostatic pressure pump motor which discharges the actuation 
fluid of said injection cylinder is used as the servo motor in which the same revolving speed control is 
possible, and a clutch is infixed into the rotation transfer system from this servo motor to said screw. 
[0006] With the oil pressure-electric hybrid mold injection-molding equipment concerning invention 
indicated by claim 2 In the oil pressure-electric hybrid mold injection-molding equipment indicated by 
claim 1 The working- fluid circuit for power recovery which makes the fluid discharged from said 
injection cylinder in case revolution actuation of said screw is carried out and measuring installation of 
the raw material resin is carried out flow into a hydrostatic pressure pump motor, It has the control 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/3/2006 



JP,2000-218666,A [DETAILED DESCRIPTION] 



Page 2 of 5 



means which controls the fluid flow rate and/or pressure which flow into said hydrostatic pressure pump 
motor in said working- fluid circuit for power recovery. 

[0007] With the oil-pressure-electric hybrid mold injection-molding equipment concerning invention 
indicated by claim 3, it has an accumulator means conserve the pressure of the fluid discharged from 
said injection cylinder in case revolution actuation of said screw is carried out and measuring installation 
of the raw material resin is carried out, and a pressure-regulation means prepare the pressure- 
accumulation value of said accumulator means to the pressure range which was able to be appointed 
beforehand, in the oil-pressure-electric hybrid mold injection-molding equipment indicated by claim 1. 
[0008] 

[Embodiment of the Invention] In this invention, the actuation prime mover which carries out revolution 
actuation of the screw and carries out measuring installation of the raw material resin, and the actuation 
prime mover which drives the hydrostatic pressure pump motor which discharges the actuation fluid of 
said injection cylinder are used as the servo motor in which the same revolving speed control is possible, 
and the clutch is infixed into the revolution transfer system from this servo motor to said screw. 
Thereby, decrease little ****** can do the number of actuation prime movers. Furthermore, energy 
saving can be attained by constructing a special hydrostatic pressure circuit by having made into the 
same thing the prime mover which drives a screw, and the prime mover which drives the pump motor 
made to generate hydrostatic pressure. 

[0009] For example, when carrying out revolution actuation of the screw and carrying out measuring 
installation of the raw material resin, while controlling the back pressure of a injection cylinder Saving 
the energy by supporting actuation of the servo motor which is rotating the screw using this back 
pressure, when carrying out revolution actuation of the screw similarly and carrying out measuring 
installation of the raw material resin, while controlling the back pressure of a injection cylinder Pressure 
is accumulated for an accumulator means using this back pressure, and saving the energy by using this 
as another hydraulic power unit etc. is mentioned. 

[0010] The working-fluid circuit for power recovery which makes the fluid discharged from a injection 
cylinder in case revolution actuation of the screw is carried out and measuring installation of the raw 
material resin is specifically carried out flow into a hydrostatic pressure pump motor, By having the 
control means which controls the fluid flow rate and/or pressure which flow into said hydrostatic 
pressure pump motor in this working-fluid circuit for power recovery The energy can be saved by 
supporting actuation of the servo motor which is rotating the screw using injection cylinder back 
pressure. 

[001 1] Moreover, by having an accumulator means conserve the pressure of the fluid discharged from a 
injection cylinder in case revolution actuation of the screw is carried out and measuring installation of 
the raw material resin is carried out as another example, and a pressure regulation means prepare the 
pressure accumulation value of this accumulator means to the pressure range which was able to be 
appointed beforehand, pressure can be accumulated for an accumulator means using injection cylinder 
back pressure, and the energy can be saved by using this as another hydraulic power unit. 
[0012] 

[Example] Example 1 . measuring process 1 (power recovery motor method) 

Drawing 1 is the explanatory view showing the system configuration of one example of the measuring 
process in the injection-molding equipment of this invention. The injection-molding equipment of this 
example consists of an injection molding machine (10), a mold clamp machine (20) and a hydraulic 
circuit, and an electric circuit as shown in drawing. An actuation prime mover is a servo motor (1 1), an 
adjustable hydraulic pump-motor (12) is connected with the end shaft of this servo motor (11), and the 
electromagnetic clutch (1 3) is connected with the other end shaft. 

[0013] The electromagnetic clutch (13) is equipped with the pulley (15) for timing belts (14). A 
revolution of an electromagnetic clutch (13) is told to a screw (19) through a injection cylinder (18) 
through a timing belt (14) from the back end of an injection molding machine (10). The perimeter of a 
screw (19) is the heating cylinder (21) equipped with the heater. 

[0014] Inside a heating cylinder (21), kneading plasticization of the resin raw material drawn from the 
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hopper (22) is carried out, an injection molding machine (10) is advanced, the nozzle (23) at a head is 
compared to mold clamp **** metal mold with a mold clamp machine (20), and plasticization resin is 
injected by the ahead power of a injection cylinder (18) in metal mold. The oil pressure as hydrostatic 
pressure is used for the process which needs greatly power of the ahead power of this injection cylinder 

(18) , the ahead power of an injection molding machine (10), and a mold clamp machine (20), such as 
eye a mold clamp, with the injection-molding equipment of this example. 

[0015] It is constituted by the adjustable hydraulic pump-motor (12) made to generate oil pressure as 
one unit with which three solenoid valves of the solenoid valve for reservoir tanks (16) and the solenoid 
valve for oil pressure controls (17a) (17b) were included. 

[0016] At the time of a measuring process, an adjustable hydraulic pump-motor (12) is driven with a 
servo motor (11), and an electromagnetic clutch (13) tells actuation of a servo motor (1 1) at it to a screw 

(19) as an ON condition through the back end of an injection molding machine (10) to a injection 
cylinder (18) through a timing belt (14) from a pulley (15). That is, the screw revolution of a measuring 
process serves as servo motor (11) actuation. 

[0017] Moreover, a solenoid valve (16) (17a) (17b) constitutes the hydraulic circuit for power recovery 
which makes the fluid discharged as an OFF condition from the injection cylinder (18) head section as 
shown in drawing 1 flow into a hydrostatic pressure pump motor. 

[001 8] It draws in driving a servo motor (11) and measuring a resin raw material from a hopper (22) to a 
heating cylinder (21). Although a injection cylinder (18) goes astern at this time, in order to reverse a 
injection cylinder (18) gradually and to make exact measuring perform, measuring back-pressure control 
is performed. Measuring back pressure is controlled by this example by controlling the cam-plate angle 
of an adjustable hydraulic pump-motor (12) as an accommodation means of oil pressure. 
[0019] Since the adjustable hydraulic pump-motor (12) is driven with the servo motor (1 1) as above- 
mentioned, by controlling the cam-plate angle of an adjustable hydraulic pump-motor (12), the motor 
connected with the hydraulic pump by this back pressure is made to generate torque, and it becomes the 
so-called "power recovery method" which supports actuation of a servo motor. The amount of this 
power recovery produces the energy-saving effectiveness further. Therefore, in this process, 
consumption energy decreases further rather than an electric making machine. On the other hand, since 
back-pressure control by the RIRIBU valve is performed in the case of the conventional oil hydraulic 
system, all are consumed by heat. When it compares from this viewpoint, large energy saving will be 
obtained. 

[0020] In addition, in this example, although the servo motor (11) and the screw (19) have told actuation 
through the pulley (15) and the timing belt (14), they may connect to a direct electromagnetic clutch (13) 
the revolving shaft which drives a screw. In this case, an adjustable hydraulic pump-motor (12) is 
arranged further on that outside. 

[0021] Example 2. injection and nozzle retreat / shift cylinder flexible process drawing 2 is an 
explanatory view showing the system configuration in injection and nozzle retreat / shift cylinder 
flexible process in the injection-molding equipment shown in drawing 1 . At this process, an 
electromagnetic clutch (13) is set to OFF and a servo motor (11) serves as a driving motor of a hydraulic 
pump-motor (12) as shown in drawing. A hydraulic pump-motor (12) sets a cam-plate angle constant, 
and acts as usual pumping ability. 

[0022] That is, at this process, a hydraulic pump-motor (12) serves as a constant regurgitation pump, and 
performs a flow rate and pressure control by the revolving speed control of a servo motor (11). Namely, 
N of Q=qxN is controlled at the time of control of flow, and it makes it the flow rate and discharge 
quantity which a machine requires. Moreover, with the pressure-sensor signal (not shown) installed in 
the discharge side, a servo motor (11) repeats a forward reverse-halt-inversion, and pressure control 
performs pressure control. 

[0023] moreover, the mold control mentioned later - being in process (mold closing motion, ejection, 
etc.) - the servo motor (1 1) has stopped. In the case of the conventional oil hydraulic system, the motor 
is operated by the fixed revolution, it is carrying out by pump cam-plate angle control or the valve 
control, and large energy saving is realized as compared with it. 
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[0024] The example 3. mold control process drawing 3 is an explanatory view showing the system 
configuration of mold control of the mold clamp machine in the injection-molding equipment of this 
invention. Closing motion actuation of the mold clamp machine (20) is carried out using the servo motor 
for mold control (31), and a constant regurgitation pump (32) and the solenoid valve for mold clamp 
control (33) as shown in drawing. In addition, the solenoid valve for ejection control (34) is branched 
and installed in the constant regurgitation pump (32), and the ejection device which is not illustrated is 
controlled. 

[0025] A mold control side (mold closing motion, ejection) also performs a flow rate and pressure 
control by motor revolving speed control in the combination of the servo motor for mold control (31), 
and a constant regurgitation pump (32). Thereby, at processes other than a mold control process, large 
energy saving is realized by suspending a servo motor (31). 
[0026] Example 4. measuring process 2 (accumulator method) 

Drawi ng 4 is the explanatory view showing the system configuration of another example of the 
measuring process in the injection-molding equipment of this invention. Although energy saving was 
attained by supporting actuation of the servo motor rotating around a screw in the example shown in 
drawing 1 , in this example, pressure is accumulated to an accumulator using the back pressure of**, 
and energy saving is attained by using this as another hydraulic power unit. 

[0027] The injection-molding equipment of this example consists of an injection molding machine (40), 
a mold clamp machine (50) and a hydraulic circuit, and an electric circuit as shown in drawing. A 
driving source is a servo motor (41), a hydraulic pump (42) is connected with the end shaft of this motor 
(41), and the electromagnetic clutch (43) is connected with the other end shaft. 
[0028] The electromagnetic clutch (43) is equipped with the pulley (45) for timing belts (44). A 
revolution of an electromagnetic clutch (43) is told to a screw (49) through a injection cylinder (48) 
through a timing belt (44) from the back end of an injection molding machine (40). The perimeter of a 
screw (49) is the heating cylinder (51) equipped with the heater. 

[0029] Inside a heating cylinder (51), kneading plasticization of the resin raw material drawn from the 
hopper (52) is carried out, an injection molding machine (40) is advanced, the nozzle (53) at a head is 
compared to mold clamp **** metal mold with a mold clamp machine (50), and plasticization resin is 
injected by the ahead power of a injection cylinder (48) in metal mold. 

[0030] It is constituted by the hydraulic pump (42) made to generate oil pressure as one unit with which 
four solenoid valves of the solenoid valve for reservoir tanks (46) and the solenoid valve for oil pressure 
controls (47a) (47b) (47c) were included. 

[0031] At the time of a measuring process, a hydraulic pump (42) is driven with a servo motor (41), and 
an electromagnetic clutch (43) tells actuation of a servo motor (41) at it to a screw (49) as an ON 
condition through the back end of an injection molding machine (40) to a injection cylinder (48) through 
a timing belt (44) from a pulley (45). That is, the screw revolution of a measuring process serves as 
servo motor (41) actuation. 

[0032] Moreover, among solenoid valves (46) (47a) (47b) (47c), a solenoid valve (47b) is made into ON 
condition (block status) except the time of measuring, and a solenoid valve (47c) constitutes the 
hydraulic circuit for accumulators from the injection cylinder (48) head section as shows as ON a pump 
absorption line at drawing 1 only at the time of compulsive bleedoff to an accumulator (55). 
[0033] It draws in driving a servo motor (41) and measuring a resin raw material from a hopper (52) to a 
heating cylinder (51). Although a injection cylinder (48) goes astern at this time, measuring back- 
pressure control is performed so that a injection cylinder (48) may go astern gradually. In this example, 
it has a pressure sensor (not shown) in the accumulator (55), and the roll control of the servo motor (56) 
connected to the accumulator (55) so that a back pressure command pressure might be kept constant is 
carried out (accumulator with a pressure regulation function), and the oil pressure energy of a constant 
pressure is accumulated. 

[0034] The oil pressure by which pressure accumulation was carried out is applicable to actuation of the 
ejector cylinder at the time of picking out a cast from metal mold, or is blown at the time of the high- 
speed standup of a pump, is emitted to a line, and is made to contribute to the improvement in the 
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entrainment engine performance. By this, the consumption energy at the time of the high-speed standup 
of a pump will decrease, and large energy saving will be obtained. 

[0035] In addition, since injection and nozzle retreat / shift cylinder flexible process and the mold 
control process are equivalent to the case where it is shown in drawing 1 in the case of the example 
shown in drawing 4 , explanation is omitted. 

[0036] As explained above, as compared with the conventional oil hydraulic system, large energy saving 
is realizable. It becomes approximate energy expenditure mostly at an all electric method. In the case of 
this example, it can constitute from a servo motor of two pieces or three-piece **, and since it can 
decrease, the activity number of an expensive servo motor can be constituted cheaply, (oar — using some 
(five pieces being used generally) servo motors for every process with a light weight, injection, and the 
object for mold clamp processes, when electric — comparing) 
[0037] 

[Effect of the Invention] This invention can obtain the oil pressure-electric hybrid mold injection- 
molding equipment which decreased the number of drive motors as it was explained above. 
Furthermore, the oil pressure-electric hybrid mold injection-molding equipment aiming at energy saving 
can be obtained. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention is injection-molding equipment which took in the advantage of 
an oil pressure controller and the both sides of being electromotive, and relates to the oil pressure- 
electric hybrid mold injection-molding equipment which attained especially energy saving about the oil 
pressure-electric hybrid mold injection-molding equipment which decreased the number of drive motors. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



7/3/2006 



JP,2000-218666,A [PRIOR ART] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] Conventionally, the injection molding machine was one of the typical 
machines using oil pressure. However, compared with the injection molding machine of the all electric 
type which is a well head (energy saving), there was still room of amelioration at the point of energy 
saving. 

[0003] Originally, if the oil pressure controller conforms to the function of a making machine and an 
energy-saving problem is solvable, it is effective at especially the process that needs the power called 
eye a mold clamp and injection greatly. 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] This invention can obtain the oil pressure-electric hybrid mold injection- 
molding equipment which decreased the number of drive motors as it was explained above. 
Furthermore, the oil pressure-electric hybrid mold injection-molding equipment aiming at energy saving 
can be obtained. 
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JPO and NCIPI are not responsible for any 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Therefore, this invention is injection-molding equipment 
which took in the advantage of an oil pressure controller and the both sides of being electromotive, and 
sets it as still more nearly another object to obtain the oil pressure-electric hybrid mold injection- 
molding equipment which attained energy saving especially for the purpose of obtaining the oil 
pressure-electric hybrid mold injection-molding equipment which decreased the number of drive motors. 
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MEANS 



[Means for Solving the Problem] With the oil pressure-electric hybrid mold injection-molding 
equipment concerning invention indicated by claim 1 Measuring installation of the raw material resin is 
carried out into a heating cylinder by carrying out revolution actuation of the screw in a heating cylinder. 
In the injection-molding equipment which a injection cylinder is advanced by hydrostatic pressure 
actuation, and carries out injection restoration of the plasticization resin into metal mold after carrying 
out kneading plasticization of this raw material resin The actuation prime mover which carries out 
revolution actuation of said screw, and carries out measuring installation of the raw material resin, The 
actuation prime mover which drives the hydrostatic pressure pump motor which discharges the actuation 
fluid of said injection cylinder is used as the servo motor in which the same revolving speed control is 
possible, and a clutch is infixed into the rotation transfer system from this servo motor to said screw. 
[0006] With the oil pressure-electric hybrid mold injection-molding equipment concerning invention 
indicated by claim 2 In the oil pressure-electric hybrid mold injection-molding equipment indicated by 
claim 1 The working- fluid circuit for power recovery which makes the fluid discharged from said 
injection cylinder in case revolution actuation of said screw is carried out and measuring installation of 
the raw material resin is carried out flow into a hydrostatic pressure pump motor, It has the control 
means which controls the fluid flow rate and/or pressure which flow into said hydrostatic pressure pump 
motor in said working- fluid circuit for power recovery. 

[0007] With the oil-pressure-electric hybrid mold injection-molding equipment concerning invention 
indicated by claim 3, it has an accumulator means conserve the pressure of the fluid discharged from 
said injection cylinder in case revolution actuation of said screw is carried out and measuring installation 
of the raw material resin is carried out, and a pressure-regulation means prepare the pressure- 
accumulation value of said accumulator means to the pressure range which was able to be appointed 
beforehand, in the oil-pressure-electric hybrid mold injection-molding equipment indicated by claim 1. 
[0008] 

[Embodiment of the Invention] In this invention, the actuation prime mover which carries out revolution 
actuation of the screw and carries out measuring installation of the raw material resin, and the actuation 
prime mover which drives the hydrostatic pressure pump motor which discharges the actuation fluid of 
said injection cylinder are used as the servo motor in which the same revolving speed control is possible, 
and the clutch is infixed into the revolution transfer system from this servo motor to said screw. 
Thereby, decrease little ****** can do the number of actuation prime movers. Furthermore, energy 
saving can be attained by constructing a special hydrostatic pressure circuit by having made into the 
same thing the prime mover which drives a screw, and the prime mover which drives the pump motor 
made to generate hydrostatic pressure. 

[0009] For example, when carrying out revolution actuation of the screw and carrying out measuring 
installation of the raw material resin, while controlling the back pressure of a injection cylinder Saving 
the energy by supporting actuation of the servo motor which is rotating the screw using this back 
pressure, when carrying out revolution actuation of the screw similarly and carrying out measuring 
installation of the raw material resin, while controlling the back pressure of a injection cylinder Pressure 
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is accumulated for an accumulator means using this back pressure, and saving the energy by using this 
as another hydraulic power unit etc. is mentioned. 

[0010] The working-fluid circuit for power recovery which makes the fluid discharged from a injection 
cylinder in case revolution actuation of the screw is carried out and measuring installation of the raw 
material resin is specifically carried out flow into a hydrostatic pressure pump motor, By having the 
control means which controls the fluid flow rate and/or pressure which flow into said hydrostatic 
pressure pump motor in this working-fluid circuit for power recovery The energy can be saved by 
supporting actuation of the servo motor which is rotating the screw using injection cylinder back 
pressure. 

[001 1] Moreover, by having an accumulator means conserve the pressure of the fluid discharged from a 
injection cylinder in case revolution actuation of the screw is carried out and measuring installation of 
the raw material resin is carried out as another example, and a pressure regulation means prepare the 
pressure accumulation value of this accumulator means to the pressure range which was able to be 
appointed beforehand, pressure can be accumulated for an accumulator means using injection cylinder 
back pressure, and the energy can be saved by using this as another hydraulic power unit. 
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EXAMPLE 



[Example] Example 1. measuring process 1 (power recovery motor method) 

Drawing 1 is the explanatory view showing the system configuration of one example of the measuring 
process in the injection-molding equipment of this invention. The injection-molding equipment of this 
example consists of an injection molding machine (10), a mold clamp machine (20) and a hydraulic 
circuit, and an electric circuit as shown in drawing. An actuation prime mover is a servo motor (1 1), an 
adjustable hydraulic pump-motor (12) is connected with the end shaft of this servo motor (11), and the 
electromagnetic clutch (13) is connected with the other end shaft. 

[0013] The electromagnetic clutch (13) is equipped with the pulley (15) for timing belts (14). A 
revolution of an electromagnetic clutch (13) is told to a screw (19) through a injection cylinder (18) 
through a timing belt (14) from the back end of an injection molding machine (10). The perimeter of a 
screw (19) is the heating cylinder (21) equipped with the heater. 

[0014] Inside a heating cylinder (21), kneading plasticization of the resin raw material drawn from the 
hopper (22) is carried out, an injection molding machine (10) is advanced, the nozzle (23) at a head is 
compared to mold clamp **** metal mold with a mold clamp machine (20), and plasticization resin is 
injected by the ahead power of a injection cylinder (18) in metal mold. The oil pressure as hydrostatic 
pressure is used for the process which needs greatly power of the ahead power of this injection cylinder 

(18) , the ahead power of an injection molding machine (10), and a mold clamp machine (20), such as 
eye a mold clamp, with the injection-molding equipment of this example. 

[0015] It is constituted by the adjustable hydraulic pump-motor (12) made to generate oil pressure as 
one unit with which three solenoid valves of the solenoid valve for reservoir tanks (16) and the solenoid 
valve for oil pressure controls ( 1 7a) ( 1 7b) were included. 

[0016] At the time of a measuring process, an adjustable hydraulic pump-motor (12) is driven with a 
servo motor (1 1), and an electromagnetic clutch (13) tells actuation of a servo motor (1 1) at it to a screw 

(19) as an ON condition through the back end of an injection molding machine (10) to a injection 
cylinder (18) through a timing belt (14) from a pulley (15). That is, the screw revolution of a measuring 
process serves as servo motor (11) actuation. 

[0017] Moreover, a solenoid valve (16) (17a) (17b) constitutes the hydraulic circuit for power recovery 
which makes the fluid discharged as an OFF condition from the injection cylinder (18) head section as 
shown in drawing 1 flow into a hydrostatic pressure pump motor. 

[001 8] It draws in driving a servo motor (11) and measuring a resin raw material from a hopper (22) to a 
heating cylinder (21). Although a injection cylinder (18) goes astern at this time, in order to reverse a 
injection cylinder (18) gradually and to make exact measuring perform, measuring back-pressure control 
is performed. Measuring back pressure is controlled by this example by controlling the cam-plate angle 
of an adjustable hydraulic pump-motor (12) as an accommodation means of oil pressure. 
[0019] Since the adjustable hydraulic pump-motor (12) is driven with the servo motor (1 1) as above- 
mentioned, by controlling the cam-plate angle of an adjustable hydraulic pump-motor (12), the motor 
connected with the hydraulic pump by this back pressure is made to generate torque, and it becomes the 
so-called "power recovery method" which supports actuation of a servo motor. The amount of this 
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power recovery produces the energy-saving effectiveness further. Therefore, in this process, 
consumption energy decreases further rather than an electric making machine. On the other hand, since 
back-pressure control by the RIRIBU valve is performed in the case of the conventional oil hydraulic 
system, all are consumed by heat. When it compares from this viewpoint, large energy saving will be 
obtained. 

[0020] In addition, in this example, although the servo motor (1 1) and the screw (19) have told actuation 
through the pulley (15) and the timing belt (14), they may connect to a direct electromagnetic clutch (13) 
the revolving shaft which drives a screw. In this case, an adjustable hydraulic pump-motor (12) is 
arranged further on that outside. 

[0021] Example 2. injection and nozzle retreat / shift cylinder flexible process drawing^ is an 
explanatory view showing the system configuration in injection and nozzle retreat / shift cylinder 
flexible process in the injection-molding equipment shown in drawin gj. . At this process, an 
electromagnetic clutch (13) is set to OFF and a servo motor (11) serves as a driving motor of a hydraulic 
pump-motor (12) as shown in drawing. A hydraulic pump-motor (12) sets a cam-plate angle constant, 
and acts as usual pumping ability. 

[0022] That is, at this process, a hydraulic pump-motor (12) serves as a constant regurgitation pump, and 
performs a flow rate and pressure control by the revolving speed control of a servo motor (1 1). Namely, 
N of Q=qxN is controlled at the time of control of flow, and it makes it the flow rate and discharge 
quantity which a machine requires. Moreover, with the pressure-sensor signal (not shown) installed in 
the discharge side, a servo motor (11) repeats a forward reverse-halt-inversion, and pressure control 
performs pressure control. 

[0023] moreover, the mold control mentioned later - being in process (mold closing motion, ejection, 
etc.) - the servo motor (1 1) has stopped. In the case of the conventional oil hydraulic system, the motor 
is operated by the fixed revolution, it is carrying out by pump cam-plate angle control or the valve 
control, and large energy saving is realized as compared with it. 

[0024] The example 3. mold control process drawing 3 is an explanatory view showing the system 
configuration of mold control of the mold clamp machine in the injection-molding equipment of this 
invention. Closing motion actuation of the mold clamp machine (20) is carried out using the servo motor 
for mold control (31), and a constant regurgitation pump (32) and the solenoid valve for mold clamp 
control (33) as shown in drawing. In addition, the solenoid valve for ejection control (34) is branched 
and installed in the constant regurgitation pump (32), and the ejection device which is not illustrated is 
controlled. 

[0025] A mold control side (mold closing motion, ejection) also performs a flow rate and pressure 
control by motor revolving speed control in the combination of the servo motor for mold control (31), 
and a constant regurgitation pump (32). Thereby, at processes other than a mold control process, large 
energy saving is realized by suspending a servo motor (31). 
[0026] Example 4. measuring process 2 (accumulator method) 

Drawing 4 is the explanatory view showing the system configuration of another example of the 
measuring process in the injection-molding equipment of this invention. Although energy saving was 
attained by supporting actuation of the servo motor rotating around a screw in the example shown in 
drawing 1 , in this example, pressure is accumulated to an accumulator using the back pressure of**, 
and energy saving is attained by using this as another hydraulic power unit. 

[0027] The injection-molding equipment of this example consists of an injection molding machine (40), 
a mold clamp machine (50) and a hydraulic circuit, and an electric circuit as shown in drawing. A 
driving source is a servo motor (41), a hydraulic pump (42) is connected with the end shaft of this motor 
(41), and the electromagnetic clutch (43) is connected with the other end shaft. 
[0028] The electromagnetic clutch (43) is equipped with the pulley (45) for timing belts (44). A 
revolution of an electromagnetic clutch (43) is told to a screw (49) through a injection cylinder (48) 
through a timing belt (44) from the back end of an injection molding machine (40). The perimeter of a 
screw (49) is the heating cylinder (51) equipped with the heater. 

[0029] Inside a heating cylinder (51), kneading plasticization of the resin raw material drawn from the 
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hopper (52) is carried out, an injection molding machine (40) is advanced, the nozzle (53) at a head is 
compared to mold clamp **** metal mold with a mold clamp machine (50), and plasticization resin is 
injected by the ahead power of a injection cylinder (48) in metal mold. 

[0030] It is constituted by the hydraulic pump (42) made to generate oil pressure as one unit with which 
four solenoid valves of the solenoid valve for reservoir tanks (46) and the solenoid valve for oil pressure 
controls (47a) (47b) (47c) were included. 

[0031] At the time of a measuring process, a hydraulic pump (42) is driven with a servo motor (41), and 
an electromagnetic clutch (43) tells actuation of a servo motor (41) at it to a screw (49) as an ON 
condition through the back end of an injection molding machine (40) to a injection cylinder (48) through 
a timing belt (44) from a pulley (45). That is, the screw revolution of a measuring process serves as 
servo motor (41) actuation. 

[0032] Moreover, among solenoid valves (46) (47a) (47b) (47c), a solenoid valve (47b) is made into ON 
condition (block status) except the time of measuring, and a solenoid valve (47c) constitutes the 
hydraulic circuit for accumulators from the injection cylinder (48) head section as shows as ON a pump 
absorption line at drawing 1 only at the time of compulsive bleedoff to an accumulator (55). 
[0033] It draws in driving a servo motor (41) and measuring a resin raw material from a hopper (52) to a 
heating cylinder (51). Although a injection cylinder (48) goes astern at this time, measuring back- 
pressure control is performed so that a injection cylinder (48) may go astern gradually. In this example, 
it has a pressure sensor (not shown) in the accumulator (55), and the roll control of the servo motor (56) 
connected to the accumulator (55) so that a back pressure command pressure might be kept constant is 
carried out (accumulator with a pressure regulation function), and the oil pressure energy of a constant 
pressure is accumulated. 

[0034] The oil pressure by which pressure accumulation was carried out is applicable to actuation of the 
ejector cylinder at the time of picking out a cast from metal mold, or is blown at the time of the high- 
speed standup of a pump, is emitted to a line, and is made to contribute to the improvement in the 
entrainment engine performance. By this, the consumption energy at the time of the high-speed standup 
of a pump will decrease, and large energy saving will be obtained. 

[0035] In addition, since injection and nozzle retreat / shift cylinder flexible process and the mold 
control process are equivalent to the case where it is shown in drawing 1 in the case of the example 
shown in drawing 4 , explanation is omitted. 

[0036] As explained above, as compared with the conventional oil hydraulic system, large energy saving 
is realizable. It becomes approximate energy expenditure mostly at an all electric method. In the case of 
this example, it can constitute from a servo motor of two pieces or three-piece **, and since it can 
decrease, the activity number of an expensive servo motor can be constituted cheaply, (oar ~ using some 
(five pieces being used generally) servo motors for every process with a light weight, injection, and the 
object for mold clamp processes, when electric — comparing) 



[Translation done.] 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the system configuration of one example of the 
measuring process in the injection-molding equipment of this invention. 

[Drawing 2] It is the explanatory view showing the system configuration in injection and nozzle retreat / 
shift cylinder flexible process in the injection-molding equipment shown in drawing 1 . 
[Drawing 3] It is the explanatory view showing the system configuration of mold control of the mold 
clamp machine in the injection-molding equipment of this invention. 

[Drawing 4] It is the explanatory view showing the system configuration of another example of the 
measuring process in the injection-molding equipment of this invention. 
[Description of Notations] 

(10) (40) — Injection molding machine, 

(11) (41) - Servo motor, 

(12) — adjustable hydraulic pump-motor, 
(42) — hydraulic pump, 

(13) (43) — Electromagnetic clutch 

(14) (44) -Timing belt, 

(15) (45) - Pulley, 

(16) (46) — Solenoid valve for reservoir tanks, 

(17a) (17b) — Solenoid valve for oil pressure controls, 
(47a) — (47b) (47c) Solenoid valve for oil pressure controls, 

(18) (48) — Injection cylinder, 

(19) (49) - Screw, 

(20) (50) - Mold clamp machine, 

(21) (51) - Heating cylinder 

(22) (52) - Hopper, 

(31) The servo motor for — mold control, 

(32) A — constant regurgitation pump, 

(33) The solenoid valve for ~ mold clamp control, 

(34) The solenoid valve for — ejection control, 

(55) — accumulator, 

(56) — servo motor, 
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